inoculation method using a single resting spore of Plasmodiophora brassicae was developed.
The disease severity was calculated in the following.
The number of plants in index 0 was multiplied by 0, in index 1 by 10, in index 2 by 80, and in index 3 by 100, and the sum was divided by the total number of plants.
RESULTS
Gall formation with single-resting-spore inoculation Through thirteen trials of single spore inoculation, eight cubroot galls were successfully obtained (Table  1) . Galls were formed in both Chinese cabbage and turnip, independently of the seedling age. Out of 8, half of the galls formed were rated as index 3, and the others showed less than 5mm (Fig. 1 ). In the both cases more than one gall were developed on a plant.
Differences in pathogenicity of single-restingspore isolates Pathogenicity of five single-spore isolates multiplied was compared with the original populations (Table 2) . In Toyohashi population, since the single-spore isolates were derived from the inoculum of either turnip or Chinese cabbage, the two hosts were employed for the corresponding comparison. All single-spore isolates (To-1-To-6) gave similar results to their original population for all ECD lines tested. Isolate Ib-1 from Ibaraki population, however, differed from its original popula- 6) and Scott8) used the special instruments, such as a dummy microscope objective lens on which a punch was mounted to cut and lift out a disc of agar with a single spore. In our study, only an inverted microscope and a micropipette are needed. The technique is simple and not laborious; at least 4 single spores per hour could be isolated. Our procedure is similar to the paraffin drop method proposed by Buczacki1), but paraffin has an inhibitory effect on germination and infection of spores, according to Tinggal and Webster10).
The present cover glass method has an advantage that the seedlings employed rarely lose the single resting spores applied. The method gave the same levels of infection as Tinggal and Webster10), and proved effective several times as much as Buczacki1), Jones et al.6) and Scott8). Furthermore, the method was applicable for efficient multiplication of the inoculum from small galls obtained by the single spore inoculation.
In Ibaraki population, the single spore isolate differed from its original population in pathogenicity to ECD line 12. Wit & Weg13) and Jones et al.5) suggested that a pathogen population from a field plot or even in a single clubroot gall was heterogeneous in pathogenicity.
The studies of single spore isolation6,8,10) clearly proved that the field population included some variations with different pathotypes. The present results confirmed the pathogenic heterogeneity in populations of P. brassicae in Japan. 
